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(57) [gffj] (0HE#) 

nun -t>*ft»»*»r«-©#*«iB<t>fc^i«tt 

O tf ^-t^Sr V7. * XttffiE© Blig^H^-fe >U"£tI& 

tr t -t s nr*3 oa^cMos-r*- 




??|jijYU-<!0i!404 



(a) -f *-v>+^HS3t£tt#U 

(b) tfnE^-S^KfcttSfcB^iiJI'SKJMU 

(c) ftlfB^SStf^'t-'l'OSO^fifiL/TV^^Sd© 

(d) wEi*scfi©*©ffi©K£''fefl'©tH7j**WHi''£ 

(e) WE'f C:fettSttScH©e*-wi'©HJA 

0i»XUWE^*-;?+rt©&Bl£01:Jl'©ti**ftJ£ 20 

£ME4>ft< £*> m©*Bt;i'-feJi'£®Hirt£&il© 

ir-teJl'£«lHt»4>fc< 1 1> 2ffl©tr£'-fe;l/©ffl:fcffi£ffi 

n-rs^tcfcoTftsnfcm^iitiWE^KK^-feji' 30 

[ffi*9 7 ] ' |f*fi 1 K*V>T, SIC, HE-f ^-v 
^Rlttft-OTSttK, ttE-f*-3>lr*»&©»Rb 
fct!*-fe;i/£x7. h LT*n*«*BttT*SM$*»** 
JW * d <h t"T 

[B#JS8] RsR^llC^T. ttE-f ©tT 40 

■p^e^rs k 9 iz)wm-ii y -©$»£&»-r^ < H6 
3£snx*o, E.^WE^«tr^'i:;i'©ia**v^jr-r 

EjB-*5-©ll»**»-«*'«ifi36*nTt»*ttt 
[S*3S9] -f *-5>*fc*itt**Blfi'-fc;Ufe*ljE 

(b) ttE^-S^KfcttSKBK^-tJI'fcaWU 50 



(c) flE*BK*-feW!>ttiafcJII£U 

(d) ttEKBlf**JWi^UT^*a>Sj&»*fcJ£ 
U 

(e) iaaLTt»*K^-fe;i'X»4iaftUT^ftv»tri'-fc 
ju©firna» s« jet** < w c a s s nx n s k * * jm 

jEa«rcMEKBK**;US*KEU -t©»fcfcffiEK 
KK^-t^©*BiEUfcHi**ttE-f /-^lrKJ:oT* 
££n*H*rtfc4*.3£4:**W?**. ±E&7.r 

SfB*«ii*ffl©*©«i©tri'-t;i'©ffl**«ffli/TWE 
KB e*-fc;w©Ui**v**-i-* e <t£#® s# 

1 1 ] 1 0 tcfc V»T. WE^B K ^ -t 

;i/©HJ^£vx?-r5*§£»::, WEaH&Xt'bUl©* 

**mr*£iicj:oTft&nfctija«fci»E*Bfcr* 

[»«Jai2] «#B9fc4JV»T. WEfcBK^-fc* 

*3E8«i5jWttEffla k: wr *»fp*iat-r * ctcio 
ts(fe^b tf *-fe;p©ma smiE-r « c t t-r* 

[»#JS 1 3] fflMcJg 1 2 Jrfc^T, MEftffcfl*. S9 

Effl*©**s**SlPS*6*xr4*^s-&sc:ts# 

W*«14] M*«9tr*^T, mE^BK^-fe* 
*WM1-*«£C, WE^*-5>i'fcHS'r** i EU^ 
7f -feXUTWE-f ^-5^lrl*J©*Bfcr^-feJl'©ffiB* 

y*rt©eir-fen'©ffl*tH«**4 , *"aWK7^n^ 
85. 

ft3£-Ti> Z. £ mWL ft S^ffi. 
[»*«17] ABtt"?««!^S^«ft£T«&a&lc 

d) ttEa*H/fct:i'-k;i'*»f3to««^« : FWtu 

■fey hb» 

(i i) «BKRUfcKi'-lr*©a**IWtO. 

(i i i) «MBi#!bfctri'-tJl^**.6*lfcBfje©« 

flrica^viTWEaRbfctr^-fe^ow^ti^^tit 

-e©l»^ic, IWB«lRl/fct!i'-t^©Bl*jWWE 



tflESft b tf £ - t i;:XttfS£ icjft 
@bTV»2>^S*^*5tb, -£©t§£l;:. fltJESftbfc 

tr ? <g?#M KJuitg b ft M 0 * s $8£ i*. tt. 
■t*0«llB+K:JB-SfBCJ:oTB«»JS*fTV>. fio 

0 MM* CB-ftflrKJ: o THfcJBfiJcfcfr 5 z.t £ 
6«£f safe. 

[f8#Jiil9] f»*^l 8K*»rvr. HaESiRbfcb! 10 

? w»#«xtt^± c«« i/r ^ * * ftjrr 

£ina. BEBfcbfcif**ji'#a£fc««LTv»s , b 

if 2 -tr;p#g&#e<j c«« lt v> * t>© <tf * c t &® 
atf s^fc. 

[|»*JS 2 0 ] 1 8 fc#HT, ME^-ffiiEa 20 

Ig^lilE&ffijWtflESiR b£ ^ -bjpcDUi fj £ mrES^ 

aa©weBB3-i*s££*tHSif 

[§»J}cJS2 1] B&lll 7fc*l»T, SI*. iWESiR 
bfctf*t;WKKtt©fc©T*«£i#£:fc?fcWfr 

i*. -t<ottB*^ j E'jrtfc*tt , r*tt€*«t'r** 

ft. 

[fllsRJg 2 2 ] »#JS 1 7 C*V»T, MESS? 
Lfclf^'bJI'*fl««fcU"fe5» hbfe^TEtJfUESK 30 
bfcb^-fe^OltiafcKttSBK:, BEBJRLfcKi'-fe 

^Bram©?* MHWtf*#-r* cttwatra* 

So 

(a) **Kft4SnSKM©*Xtt*-f7XfS*fc* 
-f 7©M:££*:bf ffl £4 A £ d t © pJtgfc lflXli 

(b) wEi«xtt-tn«±fl!>i:^"fe^«»WKii# 
$ nx*s o aottB-f * -s> v ©Kfiitt © tr * ■feji'* 
v**f s#xttBEf^<BiEf saatsnT^* 40 

iaxtt-tna±©ia»»B. 
swa^Kifi'-t;i'©ttBfe»ifl-r*»tBtsnTv>*^ 

t'J. fc#fS££S»B£fS-f/-3?*. 

[ffijfcJS 2 4 ] B$ffi 2 3 ICiJ^T, MG 1 BXtt-t 
n»±©K^-t;k BElflXfitfE-*l£U:©BBB£. 
KrtE^tU3&»*-©*«BB^y^±C»»t6nT^* 

[B*ft2 5] »*3S2 3fc*V»T, *<*-5>1r*« 



[B«« 2 6 ] B*K 2 5 iCfc^T, Mir. |0B 1 ffl 
XIHE-ftgU© K^-Wl'©* h ^ f- FttttB^ttE 

tri7-bju©'j-ty h*Bic.*ra;f *«jE*ttBf *ct 
wmu i Bxtt*na±©«ff 0W6»s*t* t <t £ 

[H*JB2 7] B**2 6C*lr»T, HI*. ttEtJ* 
■fe^oai^&SlJtT 5 ^ t©^tB^C 1 <lXli-€rniy i ±© 

«^s^s^w-r-& trs-f 
[ffi*«2 8i B««2 3fc*ir»T, St, muim 
xi4*na±©K^-t;i'*67^-ojfu**gBo. m 

E7^-o^a**7 f ^^JHS^BBl'. fitsBElB 

xrM-nBUcBKRBtffcK k j'-fe^iiwj-r * - 1 

3&n*BT**J:'5CWE5 s ^;WB^*«lElBX»4* 
na±©BBBB^««'r«i:t©^Bft7^-Dy • x 

[B^ 2 9 ] 2 3 KfcHT, «&®©ME 1 

<ixii^n^±©h:^-t;^7 v< irBHJ'j^nT* o . 
itiEifi&fi©bf^-fe;nr45ttsi;^-t;i'©«-'*3& t s | J*c 

7Hl/^i?BT?**Ct**f«tr*-f ^-5^*. 
[1^3 0] B*S2 3C*^T, BElBXIi* 
n^±© tf * - t; Wt«» W &r-t)VR.&9tW0}\£ir'tfr 
^6ft*^-^6a*?Sftfc"b©-p*«ct*«« 

[B3K93 1] ttftCBBSR^-T-B^^xAfc*^ 

T. 

(a) -f^tt«&^T. 

(O iBxtttna±©tr^-fe;p©#*^#s*is 
Bitoaxtt^'f ^xiiMt^-f y©w^?rSfc-rai^ 
^^.^ctonjtg^ mxtt-*-n^±©fcfi7-fe;k 

(i i) »ElflXtt-tna±©Iij'-feJl"^B»WCII 

^^nTtJOB.^StlE'f ^-^■Vl'iJttS^Pfilf^-t^ 

*T**xttBiE-r*#Bfc3nTv»* i«xtt**ia 

±©@KS*. 

(i i i) BE^BK^-feJI'CttBittlfrrsWBi* 

nTHfc^UTfc^T, BEi«xtt*na±©if^ 

■fejpt, BElBXtt-t*ia±©BBBBfc, ^E^t 

(b) n£iflxtt*neu:©e?i^w©u:ti*&x£ 

3 2 ] 3 1 C*V»T. ^EW^¥©IC 

<fc o Tm^J Sn«B«*«9JlT* S 1 1 * 5/ 

^ x^W"f Tabs c t «»«tf * ^fA. 



cMos-f/-ytT*o, K-DMrnimxittnui. 

figiS^©* y 7*<h * W bT V>*> C t * WRfcT * *>X 
fA. 

[Ill** 3 5 1 3 1 1**3 V>T, WE-f 

sec. wEi§ixtt-c-na±fl!)tr^-t;i«*6©7^ 
g*u EoHEiflxtt*na±©ia»B*«»^BBt: 10 

^■fcJU*ilg9'r*Ct3& t i?riET**J:5CttE7 f S?^;i' 

«#*WEi«xf4-tn£t±o@iifi*^flyft'r«^t 

[»*3S3 6] B*rfi3 1K*V»T. ttftfflOWEl 

WEa»BoKi'-fe-n'C*s»*^^-t*o***«8 | j*c 

[ff&X 3 7 ] HI** 3 1 fc*V»T, WE 1 

nu±<DZ2-t)wm®mx2±.)it&®mz9 j £)i't 20 

[0 0 0 1] 

BBIiOH-r*tttlf»B] *58Wtt. CMOS^^-y 

Hicffwctt, CMOs-f /-^©flSiJW&fc^-feju 
-r£t>©T-&5. 

[0 00 2] 30 
m*<D&ffi] CMOS-f^-S>-fc>*J4, Sift. *ffl 
(CCD) 7U-f-f^-SM:>U-t>l**0* 

[0 0 0 3] 1 9 7 0*PftK*. CCD7l"ftt, 
W-f^-S?-t>*m«fe*EUTV»*. CCD7K 

^©#Kic:i3vvTCM0S7i^^>tKfc9 i &tete# 

flttTV>&. L^L^^.. CMOS&flf 

S) tt, CMOS^*-^>-tf-£&*7J©&5 ! b©«i: 
LTV>«. WC. CCDfiaStitttUT, CMOSfcfflr 

7K, (c) M^fflSxWi?hn-^x, (d) 7* 



hDZi>7eiit«*-ff7'OCMOS*^5S l b 
<5>wTV»S. W^tf. Fo s s um rcMOS'f / — 
y-fe^U-if-fy^-t©!^*/? (CMOS Im 
age Sensors: Electronic C 
amera On A Chip) J , 1 9 9 5 I ED 
MTi'-*Jl' 1 ^> ? i^K 7-»h>DC, 199 
5^12^ 1 0- 1 3 0. 1 7-2 5H0&tt£#!RT 

[0 0 0 4] CCD7KH fcf?-t-;l/£l::J522g&rtg|5 
©CCD7U-f^67^n^m^^y h*->7h$t 

HSft-cn*. u*>bfc*«s, ccD7V"f otr^-fe;u 

tt. 5>^Afc7**X*IIE&'b©TH:fcV». IC. W. 

c m o s »SIe1S& tr.i5 v»t rHBGe i^uurfc nTJMMfc 

[0 0 0 5] CMOSRtfCCD©M7j©-f 5Mr> 

■WHafiojE^&WHtt. &wif*-fc;u*:siaf*«*$& 
■r*. tr?-fe;p©*R&fi, tf^-t;nc#4$*i7tn^© 

ffi#tS^6*iE«iCSSft-r-5fc©T«^l»^W®) , 6«:St) 

[0 0 0 6] ASHl*:. fcRKir-feJW***!**** 
8M-*fc*fc«attfc< h3Wft>ft 

#ft©tf^-fe^<£W-rsj£^®8i©-t>-y- 
[0007] m&vtdkM *-i?-t>vz&Mm<z 

50 ^»fc36ft-r*«^3&«**. U*»U«t#6. d©8fc* 



(5; 



[0 0 0 8] 

M#Smb«k?<t-f5B&lg] #f£W«. &±©j*U:: 

* z. t tftimumzmm * £ t * b w t*&. 

[0 0 0 9] 

[«ui**ft-r*fc»«!)*ai WAticMo io 

It) <^-ytS:IfbW5. H©«fc-f*-5Mr> 
WCftftSFtt*. HiiESfT'SBSfcH:. ffiiE1-^#tf 

^■fe;p*»6©ta* u-*;p*itmstt«!&*xttiM>stf s 
-t>lf-CJ:oT»£ansB«tt, ^©*&v^*>y 

XttftiE«BS*1-*t>©T&VH:>lH;:J:oT*£S 

nzm&tit<&LTmtitzbz>r$>z. jek, -&>-*© 
bust 6nfct>©*fflA*»©^PB*w-r5-fe>-*j-T?* 

flSflK*sv»Ttt. «M(S«k:fifiFT*0J.'3«t*lifitt© 

Ma«j-r*^t**iiriET*s. t©*icuTW5ijsnfc*r 30 

BIEUT. CMOS*»*©****3!lPSli'*Ci:*t^I 

[0 0 10] #893©-t>©fiJ®tt. ^RStf^t^SrT 
^^"T«*ttft*«bT*0. *©#JStt. (a) -f* 

(«*&) ^^i->3> mm &tt#u 

(b) tt**-S?*rt©*Ke*fc^*ft-JHU (c) 
tf 9 WW)* 0 Cttft lsTV>«ttftfl©?©tt© 

£?-feJI<©ttI2>£ft£U (d) ffijKm&{l©-€-©fl&© 
lfi7-fe;U©ai^^ffifflbTtfrffi^lSlStr^-tJU©Hi^€:V 40 

ft. tfjgfctt. *^fAll ft/f*-$>iriHBt/C 
V> £ * * U ^7 9 -fc £ £ £: Ic J: o T*fi8 fcf £ -feJHfc 
■04 U ^*-5>*rt©*«l£*-fcJP©ttfi«fcJfe-r 

11:. mar*.* 



[0 0 11] -Sm«C*^Ttt. Xm\Hr±)W3mii 
*©ffl*ife#&*Sc«©JSO©tT 

^■fe^©m*cstJ<a*ttTB»r*. *tiE 
a<tt>2B©tri'-feJi'©ai*B*»iBi"*i:ticJ:o 

tt, vf ©fcfiHrMJU it&e©;*J5-©ra£K 
giJ-r-SCitfWe&O. ftoT^RSe^-fe;P«*-© 
*7-©7-^X-->3 >W"&BB*ft*l*"*&afciR6 
2ns. ffBfctt. d©Bfc*£K:«:, XXk\£9*.)W> 

ffl*£vx0f afc»£a&aft***ffl©-*©tt©fcr 
2-fe;m. ^Ri;^-fe;i'tra-©*5-©Kit**tt't 
«fc»ci&jesnT«r>aHo©K^-t*©*T**. 
[ooi2] ^^-^©^©tiJftfcT^tr^x? 

*n&©w*ttv^^"r4©Ttta:<*iE'f*i:t 
anuiBT**. **»^ictt, ®«J& 

fc©<t0 2 OXttViHJ***"*"**©'?**;:*:**!* 
[0 0 13] 0ft. fcBK*"fe^*ftMf S**8tB* 

(i) SJ?Lfctf^-fe^S:m^©«^f («*tf, H^irt 

©B&mffitcMffi-r-sa^) ^b^wc 'Jtyhu ( i 

i) S*?L/tlf^-fe;U©m^^®0. (i i i) wn 
htz M9 -tJV^X. 6nfcBf3e©B»C*^t»TBiR b 
fclfir-fc;p©Hl**TjeiltWft-r*±E*'>-^>X 

iRUfctf^-fe;i'©ai**»^jeB*>6*b<jfcnTv»*» 

©^©tbTitJt-r?.. HfrUfexXhtt, -f/ 

- s; * ^Ktt ©iswi'Eo iej]©sig©fi» i-w utb 

[0 0 14] WTWxT. h©^T*t>Tfit?S*?bit 

*cttt. pssagBrtic*5B©ft©«^*aAi-*^ 

ifcBBfc-r*. R»»«ffl©*hy-f*-HK*V>T 
tt, U-fey hBBt>fcNa!««»*6B©«*3W*** 

[0 0 15] 7 1 7.hig*tt^©<fcPtbT«!R-r5^<!: 



(6) 
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bfcfc?£-fc;i'£5t&"5©T, •e-tDfcf^-fcJKDtiJ^ 
*llllXH:-f-o«ioWfl:a:^*ff5Ci^lBT**. 

Mi-s^a, jjr«©w»*xtt**;&«*t*©HJ 10 
[0016] ■«fc«£-r*wcfcHe*-fe;i'©H-tt 

©#*#»MlCXH&±fclJI«UT^«jfcS*»*»J6 

[0 0 17] $fgW©53'J©ffi4Btt, #©£?&#&£# 20 

"6. (a) lflX»4*na±Olfi'"t;i'T*-3T, *■© 
&4 fcft4S*l<&JIMt©RXtt$"f 7XttR t 7© 

PKEFfcaMrrmas-**.* c topiig^ i axtt-tna 

±©K*-fe>k (b)iHEiflXfitnfiUoKm 

tf * -tr;n£ vt. 9 x ttffliE-r 5 «t o w&m t a nx w z 
i«xtttna±©iiiMS*, (O x^9±)u<d& 

+ *ftttbTV>5. fffcfctt, ;:n6©a*©B*t3:. 30 
¥-©*«BR^?/:/±fcRtt&nTV»*. 
[0 0 18] Kfc. lflXtt*nK± 

©*h^-r*-Htt«[*^«E*fti&'r*ct 
© Ritgfc i «xtt*na±©«£Eflw&«* *rr a ztw 
we**, -t-na, wc, tr^-fejpoHiAsafiti - * 
z tosimti i <ixa*-*m.L©«ffi«#38£*r-f s ~ 
tffpim-c$>z>. it, *ntt. ifixii*na±©K 

^■fe;W»6©7^-nyffl*tS*0. STtD^Hi^^ 

*fta±©i§»K***fc«i w-tjuzmi-rz c tim 

IBT»*J:5fc l«Xtt-l-ntt±©H»B*^«W* 
£ t©BTiE^7^n^ • ^^^jEWBSW-r* 

«©K ^-t;HC*W-*#Kir"fc^H3iJ«lC7 H 
[0 0 1 9] #<©CMOS-f *-5>+fc:feHTHt, - 



;n^fcjBfiK$nT^s/"?7-x»iS*^©^yy*WU 
tv»*. ;:©fiS&t!?-fe;Hi, Itgfi&W&eifiSXttgi&W 
fcfllj*© t>© <hf 5 £ <h #«J|gT& &. 
[0 0 2 0] *R9!©8iJ©ttiGl;t. *ff©H«ft**f 

-f y© -f ^ - *s * Rtf-oxa-en^u© k 9 ± )w> tu 
**»6i»6n»w«*ui*'rs-t>xtt*na±©«iis 

5 ©«fcfc* ^TfiMW if S C <!: * S. 

[0 0 2 1] 

[f6^©HJ6©^SI] KTCKWr**^ 
©»««««*#» UTRWfS. #§6Wtt. ffi 

X^-F*h^*-F*«JS-r*ttJ£©CMOS-fe> 

u-*#jBUTKiB-r*. sflp-r^sufcT****, 
w a £ ne. ©HM0>J c« (ctdiBs ns^r t> ©-?a& 

*ny-h7w. ccd7W» Rrwm±ffis©^ 

MfC. *(BIB»lC*^TilWrftCMOS* 

h^-f*-H7U-fltjatt rg»Wj **©"b©T*« 

£^©ffe©%jft©ft©£fe)jffi^llgg &iu- 
[0 0 2 2] Hltt**Wfc*tJV»TCMOS'f/-S? 
■V*StS1 - *-'3©jffaftS/X?A7-*^^^lr*ft 
ftUTl»*. fffcCtt, HSbfcS'XT'^W^T©!!* 
tt*-©i6«0»^yy±t:RW6nTV»*. HI H. 
4{i©£S^S^» HI'S. lfi7-tJP7W-fxU7-fe>-tJ- 

1 2 , j-fuf • xv'^^tss 1 8 , wmtf • miE 

fay 92 4. ^SBR^ISiE7 ; -^^ifrt-r*fcJ&©^ 

'a. 

[0 0 2 3] X'J7-b>U- (iSa^»S) 1 2tt, «R 

«©«jiiWKE5du&iii'"tn'**i/T*o, fttii'-fe 

♦fEwoScfswieBrt©*©^*. #tr^-fe;wi. * 
imcHUT©!ME©a») *ato"rm**56*-r*. - 

•3©#£©HSI^ICt5ViTtt. I'J7t>*12 tt. 
1 . 0 2 4 (Ha^(oI) XI, 0 24 ffl© 
lf^W5&57l"f*WLT^5^ ^Jl&> UK© 
7 U-f ^ffittiiffl^R^ I CRatttBO^Sr-^fcttft 
-fa. »fffc"3V>TRW"r6t, 3!6»«R»*xU7-t 

S (Xtt0«Atf&S^f©-?-©fl&©fsi6>^©Bg»©# 
«) JC*5ft-5SmW&^/Xttf^fflMS<h*, "t>*l 



[0 0 2 4] ±>D-l 2©(18W)frfc!?-feJl'^S©fB*f 
\t7+ntfmm 6tLXliXIKM±©7-f>l 

-f>2 0^UT^©«^x> ? ^>ll'fS^*ttl^'t5. # 
TiSitJVmn 2 2 tt*B8fl¥#r • ffiiE^n y ? 2 4 
(Ct-pTg^en. K^n<yi7 2 4tt.. X'J7-fe>tfl 

2K*tts*Rfcr*-fc;i'©U]a*»r***r*fc*E 

/ ; EU»tta52 8 A**) *4N/t**'J2 6 

[0 0 2 5] ->XfA 1 0 ©{ISiJM&SilifiSftSl&lS 
W$j£#©±tC«^T££tatWffiT;&S7!><, X'J7-fe 

«f • «HE7n <y £ 2 4 ttt. ¥-©H*gll& 
^y^JtCttttSn*. Hi:, W-O^y^iK^tU 
2 6*tttt*iI£tf«H*U»«G*«**. ^026 

K^fc^frfcfcWfcr^ST**. BtA»£ffl-fe>* 
tt#fcftH©MilBK01rJl'*Wr*fciIfffcV»fe©fc^ 
Sd-fSiltaiRlfigT&S©-?, **'J2 6te. Afflttfc 
tt, #1!tC*i!©"b©tr*^tttJ&K'PttftV». *© 

^-ffiti, e^-fe;U7l^-ri#©^ffi«rft#-r5. 
ASMKte, \Z9±frOQ. lXftttASfcCiftHBIEtt 
tt-f * -5> ir K * HT&Htt© t> ©T* S £ £ ttfcH i 

lcHar*tt«Rl«|jE****lW4fc»C2/'«'f h 
XiJ3/H h£j@x.£fc©£}S};LT:fc< H<hte&gTfi 
aHit^iSftS. £©ttSE£-^V>T. /=EU2 
6te. A£ftE. IQlO + nifyhil/tfKyhfc© 
IBi-r*Ci:*t?riBT**. MK. / i EU2 6tt. «*. 
14. S RAM, ROM (EE P ROM) , 79y>a/ 
^■J (XHEPROM) . DRAMftCOStttWi: 

[0 0 2 6] CMOS^-XtLH /-vir>-y-© 
• "bSSftjfiljft©^*©-" 3tt. t>f-^©7tP^ 

^£»**»*r* «xic fetter. ~>x 

x A© SfflflJT&g t S n*#8¥t6t:i5 ft 5 u ? t jHfl 

JHT»r «*-©««« (7U-AU-hTftfP) . 7 
flfci jg.ja-JtoA-*wT>.y..<ti> *h /r^gkXfeZV^flj^A)-. J.„ ,;r.ttl a>.sr 



[0 0 2 7] H2Afttf2Btt¥— ©£Iftft£9-t:Jl'© 
«B&Wfffi0*SbT^S. 0 2Afc:J3^T. \fi7±.fr\i 

Ttt. t^-t;p©g«tfc®?f^. mviftmrnmL 

TV>*36>S*»*W»Jr*fc»lcaiJ6**l*. 0 2 B &. 

*©wa#a»©B*#js©fc»fcKttstt«»*£*i 

It 5 fcf £ -feJU©tft® £ ^ L T V>£ . 
[0 0 2 8] 02 ARC/2BlC^bit«t5»C, ¥911)1 
2 0 0tt¥»*S«2 0 2©±C»J«SnTV»S. N!> 
10 IJI/2 0 4 tf&K 2 0 2 ©±g&g&#©±©Jf £ LTJBfifc 

Ct«n5IBT**. ffa*ifiHfc*iV»Ttt, 7X^2 0 
4 «-^C7C7 W-f C*V»TH»«©lf^-fe;HCH-3Tt» 
*. LfrUltfg. *tf^-fe;UK#UT»JlB©f x^* 

*rs^t»4*5Ew©anf«ieHi'a© , b©Tf**. 

^ -fe;n*j [ri5l^T, P h y-f Httttffi 2 0 6^ 
' HMt ^©«3t «t 0 5rt&ffl-r 5 fc ft K»»t 5 tlT V» 
&\Z9-k)V2 0 0tetfx;P2 O4S:0IJ^«V 
dd feif©Br')t©«Eirfiil»rsfc»©*«^y^ , 2 0 8 
20 SWUT^S. SS^y^2 0 8tt, 9X^2 0 4^ 
UT<Sffita©*-5>y^3>^? h*4*,!Bfc»K** 

•>^2 o 8«. as©3>^ jr hxiiffisaajMfrs^u 

T)is©/i7-tt^^^rs. 
[0 0 2 9] a^©3t^M»/g^*tr^-fe;i/2 o o© 

±, ^a<tt>tt««2 0 6©±fcR»t*tt*«liriBT 
iftW©MS[±> HftS©tflDW&S*ttH2AR 
tf2BC(i^bT^^. ^ne>©3t^ws^tt. ^JA 
tf. h>«fc*WKEttr*fc»©^XRtf#h> 
30 ©«fi*K»jr'5fc»©7^;^ (*7-t!i7-t;H'i5 

[0 0 3 0] WM-f'<%Z.t-C&Z>tfi. \£.W\s2 0Q 

r4Na«>x;ptPi[*h^-f*-Ha««t*^flir* 

"b©tl/TH*UT**3&«. *^Wtt^©^«tfli^t© 
*MR2n*<*£fe©Ttt&V>. €£oT, VX)12 0 4 
ttPffllWltr*ili:*«l?IBT*01 > Ott*a52 0 6tt 

NSffi«tr-5ct*tpitg-c*s. wn©«#fc*v»T 

fc, M*S2 0 4Rt;2 0 6H*(t-5F-;i>hJg^©S 
40 i©*!4*h^-f*-HC*V»TM:. * 

*e^f*^'j7 : &^r5 ! t)©Ttt^v>©T, c:ne>© 

trfclcRftSnfe^-JUfeim^ttR***©** U 7 

ft^fi^x^a o 4^H'J7htJ.o*-jHipffi 
ttftS2 0 6^HU7hU ^nf.«*h^-r*-h*i£ 

»S52 0 6 tVX.fr 2 0 4£©W©PN^IC*ViTH 
50 B4K^n«. 3>x>U-C DW ©§fitt, b«L«, *h 



y-r^-F© rrtaw^ftj tmxnz. 
[0 0 3 1] ailtMflMIBIBWC, tfi7-tr;i/2 0 0ttj?r5£ 

rfSfl-Mfi (integrated illumina 
t i on) J SBJgU ^-n«JSf[gP2 0 6t^x;P2 
0 4©PNJ$&K<fcoTH££ft*:3>x>-tf--hK:g*8 

-rsn^fcoanH^LT^s. fcfi?-fe;i/2 o 

T<&-5«fc?£. *h^-f^-H2 0 6 E 

[0 0 3 2] 0^t'*3^T«, £?irMi]2jtf&ttlfl 
2 1 2Rtfh7>^X?2 1 4C£?T«ftfft#S2 1 
ONBfcSft*. *h^-f:fr-F2 0 6#<HMt"tft%3 
nTV»*IBC. h?>$>X*2 1 4*X'f y^:*7U 
ftoTfcf£-fc^2 0 OrtC*V»T«flf3&*«8W"*. kf? 
-fejU2 0 0*flHH*"Cfr«£fc:tt. h7>yX^2 1 4 
y^^U ffioT*h^-fJi— FJfitt»2 0 6 

wc»*snfc«Wtt«ffi«»S2 1 osyn>r>D- 

2 2 2 (JMM8 2 1 0 iataHftRSntHS) ^Si^KS 
2 1 2*^UT*nftCt38«WIBT**. S£oT* Hffi 
f*fl*2 10tt, □ >x>+)"2 2 2£8tBtLT©«J3E£ 
h 94 Or— F 2 0 6 & o tftOS 

n>x>-y-2 2 2 ta»!ICISHt6nTV»6^-f y^2 2 

T3>f>f2 2 2©7>-hmfc«BEaft«irt"SC 

[0 0 3 3] Z<D&%lK)7o-tZ£®mmz. ^b94 

*-i*2 0 6S rufMj ttffi^ ru-tyhj l, -tnc 

tt. V dd *t5VT*0. *hy-f*-Htt««2 0 6tt 
■MB** (W6, Kj^-t;i'2 0 0KJ:t»T*«Sn»BB 

*. U-feyhWIB+fc, *-f »j*2 2 5ttB!fS£n> ft 

2 12. ftoT*h^*-F&&8P2 0 6^2-frS 

[0 0 3 4] KR8#?#r •liiE7'ny*2 4tt. 

i-*nt*«iriBT*«. *nt*. «*©ag&T;i©;i<h 
sn, t^TK^MMWrtttt <«*.«. «iv> t 



^R|^«r-}ifiIE7'D.v^2 4»r«k^T^|iiaT*S 

[0 0 3 5] H2A&#R-f£&. tf^-tJUSrT-T. M" 

2 0 0#3fcfc«3fc3ftT^fcV»l«tt. «ffi«#8S2 1 0 
10 tt?-f >2 1 2*^UT*h^'f*- F&&S52 0 6 * 
U-fey h«)EEV r '\K«S**. tt*-f^*J:fC** 
Miitt. h5>5>**2 1 4SX-T yf-*>% 
if*. Sfc^T, Ktf^-fe;Hih7>v 
**2 1 4S^->*7S-&*CtC«fc-3T««fll»8 
2 1 O^BWUfStlJ.^h^-f *-H2 0 6te@£U 

*. * F ^-f FtttWU 2 0 6 ±©m^f tfg KX'f >y 
^2 14 (B2B) $Hj*T*CifcJ:oT«W*fl« 
2 1 Ofcfl-LTRtt&n*. 2fclr»T, METS«I»Ie]S& 
20 *ttr^-bJl'2 0 0A*J8HSLTlr>*J&*gj&**ftJ£t*5. 
[0 0 3 6] ^©Siftt, *h^*-Htttt»2 0 6 

t-ji;k2 0 4 toimcfcViTWilWJ— ?f 
[0037] cn«, ^cTnait©*?)P6-©tr^-fc 

30 ;MMS©*-f7*TM:&V». Wfiff. K*-fe;i'ttlliS*>&B 
fc^DyjrS*l*«#3»««*. X, CMOS'f^-^t 
-SCttnlflETfeS. X, tr*-fc^±0>3fc*WB* (l^ 
Zine©^^ 7"©^SStt, r*Bflijr-t 

t?cMos-f>-v-v*^E2i-rsi5fc^ffl5n*. ji© 
icLTf^ h$nfc{sin^©tf^-fe;^^anfct)© 

50 ;i/ttXftatt©t)©<i:$ni.t?ffiiE$nfe«^53a:^. 



[0 0 3 8] HlCgilW^-fyotf^-ir^RBtt, -fob? 

y^-t— KttiJttS F-/1> hjg&#i5rg©filfre>i&ft 
T Vs -5 , Hit ** tf 9 -feJHfifc ©&JH *» 6 R» S ft * ft S 

oa*c<toTfE*"rsa^-* I &5. ;i ft £>©?']?#*§ 

*. *ftS##h^*-FK#V>TiIflfc*W*»fl 10 

s*s«fti:tt. ^-ftSfiefetr^-fejutfto, at?* 
ft 6 a** h y-T *- h ft a«d>fc-r * 

■tft5W*iJrfcr*-fc;i'4:&S. ±J£b£<fc'5 

[0 0 3 9] ttffiafftST-^hO^-fytlftSrc (3t 

^Ttt. yn'^2 4H mz, ^eftfctf^-tr;^ 

**»S*»*ft^-r*o*ft6T. £©&&*f 7©^BB 
3i«5EafebTt»6*>JL"3-tft38«i:©»&S*T*IRK:*K 

JfifSfctS^Ttt. *->X^A«, 4it6ftfcK^-fcJp3&» 
jEb<ftffbTlr»sa»5*>*ftj£U LT 

s^s^&ft^rs. ifogflE^aisftfctr^-feji^fift 

(*h^*-H«EE) #*Mftj!i»SifcftTt>*a>fc:tt 
#bT£©ft££fT?;i<>:;fl<RJiET;&-5. 30 

[0 0 4 0] COHlE«*H3ARtf3BK:«SC«ICS 
bT&5. £jftM»«|f«^S2 1 OfcioTHWjSft 

JHCAJ«-*»»*3&«*#»tft»Wc€rv»iai£, 
§32 10CJ:*«BEffi*ttJ:0fiV». 2»C, H*©*# 
mffifc#ig2 1 0K*V»TJ:0ISV»tH*« 

©i£a<fi&U:T5. H3AC*WI4, rBtmxXhj \Z 
«ViTJN?&£?'kMti:fc®&S&KLTfc*. *© 40 
HC*V»Ttt. *-ft&©tltfieflH!l&ttlC. hf^-fe 

aa-rstr^-fe^ai^oas^sftT^s. :®tx 

hfcfcVVTtt, *-ft&©lilft£ft*«ttK:. 
©HKKBftSft*. 

[0 0 4 1] fcm©«£fcJ3lr»Tt>, Kf^Ml tr? 
^W*3 0 2^U-tyhfaittJ:-3TB»Sft*. 50 



«*Mft#S2 1 OC*W-SJMiESftfcU**»jEUV»ffli 
©H3 0 4|«jCA*t» *©fc!ir-fc;l<HtiEL<l&ffbT 
friSfe©£ifc££ft&. 03AKSb£:HlFi5rx7>h©*i 
MSaftfcK^-tJWfi* (WE) «li3 
0 4J:»)T*lfcRTf*fc. ^©fcf^-feJl'teJSMlbT^ 
S"b©tft£Sft*. Pt-035$-r*raHtt. -£©tH;*J 

8j bTl>«<b©&. Xte^©fflfi£<^l$ft#!§-?t> 

-t;utt»4W«ii:lii»aftTv»4t>©t*ffiSfti.^-tft 

KftoT&SSft-S. »»«K:IIHibfcieB3 0 8J:0 
ttV»lf^-tJP«ffiB^IC|(ll«bfcl6BI3 1 2 CSS 

[0 0 4 2] H3Bft#»-r*t. 3tf«r^h 

r-XMi^"fe;i'©IH*ftEE3Wf»(eH3 0 4«fcDK 
H"b©T*S ^©tf^-feJUtt|S|§ 
ftS*tTV»*a»XH-t©tt©fUfl^iE^*«5E4bTV> 
-So *©ffl**EE36«fP»ieH3 0 4J:0«*>KjBV»"t>© 

T*5Cja*T.a-3teifl3 1 4^{r#ft-rs«^fc«. 

^© fcf 5r-fe;W4B|5»WlCJll«SftTV»* *>© £*&Sft 
S. -e©W^«JE*^b<iS^ ; £)©TabDJL^ffl3 1 

6rtici¥ttbTv»s«£K:tt. *-©t:jr-fc;Mjf££K:* 

JgbT^<Sfc©<h*-ft;*ft5. 3tf«f 
* h©t££. W*«ff*«*«ISft& , b©J:'J "bftHfe© 

T*5££*jR-r«£*«*D. •?-©«&(:«< ^-©tr^ 

■fe;H4BtF*S»tTt»* <b©Tttft < , *-©ftto D 
«#^«^*«5E*LTV»5. ^©^ftfiJff^S^tt, If 
^•fe^±©ifcfc-*J6©3tEI'R*ffi*»6«* , r4«&a«* 
*. {5jft©Ji^{'*5^Tt)< d©^ftfiJ#^S^tt, ^ 

s^©*^^»cfeSbT. uftmx\*%±\ztiiimistzv 

[0 0 4 3] 6lTCMCfflB!CRWr*J:5fc, SB^W 
EllMb&Kir-feMi. ^fc^Sbfctf^-fe;i/tfiS 

*v»t«. K^-fe;utt«»wcni«bfc"b©tLT«yi 
$ft5fe©T«ft<, -5-ftettiEb<©f^-rsfc©a^x 
«^CWSbfc s b©©{sift*>T$)S. 
[0 0 4 4] ±i£bfc*n<. «#BUMS2 1 0©ffl^J 
tt, SflEUMffSftfcK^-fc^Slft-SftfcKJlEfea*)"*" 

©^SftffiiE*ff-5fe«)C. S«J 
tc, x^.lHR^Kjftaftfi^tifTftS. -©^<t 
tt, ±5Ebfc$0< 7tD^ • xi^^^^S 1 8T?Ml£ 
Sft-5. TtP^-f^MMl 8tttf 

jt*7H l 2*a{t-r-5P-©5 1 y7 p ±{r^fiJc$ft 

[0 0 4 5] 04AH^-ft^*^RStt© ! £)©'?feS^S 



WMtl 1-20Z4U4 



«, XxyT^ 0 1 Kfcwrgl&U I^fy^5 0 

{-He fiast#ASt sn&^ckJJ-fewtti cat jb 

[0 0 4 6] ^Cfc, Xf77"5 0 3l:^T, ^®f7 

fi, lf?tJl/7H^f77"5 0 4 tCfcHTffiJE*© 
fStt^M^n-S. "tomz. ®MUW\t7, ; ry75 0 

t<nW,&\z\i., Btmtt^T-xh^ff^n, l^^cxf 
y y Uf^s o 5) a*, ffiictt. teffl*©^^ 

;U©&B9£iIMS-t*-£. 

[0 0 4 7] zwm&lz&^x, ^yn-tr^iixx^y 

5 0 6^fTb, -?-CT^SB)»*f -ffiiE^nyi7 2 4*t 
i¥<ffiT^£«#J©fcf*-fc.»l'£^iRt"3. ffffti. Xf«; 

o 8 {'*3Vix^-cDtr^-fe;K^>t±i^j«m«-i?ffi-r'Sii 

££££l/T^-5. •?•©&(::> Xx7^5 1 OKfcV* 
T, • x^^&&8§ 1 8tf*<DtiiJinm\Ztf 

r£7^o^£Tv ? *;Mi'\g&1"£. ^fy^f 

x-e-© m z -i: jwtgpfl-w c -5UA%±\zmk lt v^^s 

I 4%&m?Z>t^\ ^P-^2 4H MIC, 

0 3 ARtf 3 b f-* Lfcas^ttirseoT^o^^oa 

[0 0 4 8] #->XxA#, -€-<Dt!^-fe;i/*^^< th 

®ttm\zffimLT^z>z\£&»i%.-fzt&fe-rzt. t 

ft&frX\t5Z£fr) Z* : EV2 emzfoM-fZ. Z<DZ. 
ili7r^5 1 6t^^TfTt)n*. ^©fcf^-fe.H'tf 
®fttt}\Z!&mLT^2>®£\Zit, ZQffi 

®<d*4 zrst.zfmm\zm?z>&-3fr<Dm%i*:&tti?z> z. 
t^wc-a*. &.T\z&\z&m\zw.m-fz£?\z. z. 

\zmm-rztim£%Mvtzmz. 7D»^2 4ii. bt 



[0 0 4 9] ^3£7.x->y5 1 8K*5tt5l§]g:A<S5£T 
©tf^-fe^T-fifc^) . *->XfiB7f7^5 2 2fc 

*s^T7i"f fl©*©tf#-fe;i"^f£fr-r5, *©»c. 

10 [0 0 5 0] ffiS-r^#^tT*SdV jfcj£Xx';/7 p 5 
1 4©®&#§5£T'£5ia&K:W: dp-fe, BT&tt*© 

J|Xf775 1 8^ff U f:T?*yXfAll ST 

3t«*©tf^-t;^> n^icfi. 7Wrt©s&©t:£ 
[0051] ^4Bit ia^^M4>fc^Raif^-fe;i' 

$VX^t5t»ffl- -S)©73ffi5 3 0©^a©fiijn€:^ 
LTV>6. 3 0tt^xy^5 3 2fr*3ViTS 

J.tJXx^yS 3 4»d*3^T. CDtf^-fe^ 

^^-NfMICfE&TS. jlllXf->/'5 3 6l:* 

v>t. fig#f©fc»i::gtaE©fcr£-fe;P£# 

fcbJ.^^k^ir^fcM^tifl&tcML^'J 2 6^ 
7^irXl--5. * : E')fi\Z%M2nT^zmWift*>> X 
SBffiiE^a-y^ 2 4*<> ftfcWfcf^-fc^tf&jgXX';/? 
5 3 8 KfcV>TJ»&$nT^3^§fr£fc5rr£. 
[0 0 5 2] ^©tf^-t^^StlTV^.tVi'bOt 
{R5£-T5i:, #->Xt\MJ. 7fy 75 4 0 fcfclrVfr* 

-SiS&'vtftoSftS. ^©^tli, Xxy^5 4 2{r*5 

[0053] *y7fAii, m&wz-tjim 

^^Xf'yT'5 4 4 t*3V>TS"J©t!^-t;l/©liiE* 

40 lEiW&ffitt. (X«j£<©) W«bTV^V» 

fcf?-fe;W^©Hi73tif$&£&g<i:-r5. €£oT, BT% 
^^©tf^t^^LT^Stf^-b^Bf^UT^S 

;U©ffi7Jlt««. ^©fflQILfctf^-b^©^X+>^ 

St«^-T5<t (EP%, *^7 i y^5 4 4©lHl^# 

50 45tt5H^ilffl-r-5. ^©ZltH. Xf»y7'5 4 8l: 



(11) 



[0 0 5 4] &%.Z7-yZf5 3 8^I5t. ^(DM&ff 
#3£Tfe5«^^« (U^ S«E0t^-fe;U*^®bT 

X ? -f £ frX ttffliE-r * © IC&gfc5ft#fcti!rlfirt<& * *» 
§*^^)£-r-S. ^©Clttt, ifcj£Xxi/7'5 5 OKfc 

Rj|g^s»^tsa*^*«^«'tt («*.«. 

-5) . *->7fAB7f-^5 5 2fc*V»T*©tr*-fc 10 
5 4l:*HT. 38£*©HfcK*tLT-€-©v;**fit£j§ 

ffl-rs (»•&. *na. mi«ufct:^-feji'om***iiE 
/>($&<© tr^-t^a* 6*»a«a*tfltffl pite-x?*<5» 

iS:77»V^t"S. ^©dtttfflaX'f 3/7*5 5 6 (C*5 
HTfrfatt*. 20 
[0 0 5 5] fttlfr<Dll\m7>7-y'75 5 4X«5 5 6© 
tftfc. #->XxA«, Sffi©kf^-fe^7K^©X« 

7 K ©iss:©-y-^-fei7 j/a >w fc*v>T#*f ©*a 
ofcr^-t^Tfts^g^sftj&r*. ^©^.ttt, 4&a 

*x<y7"5 5 8lr*v»Tfftona. fti-f^ciT?* 

7s 5 8^*iRisn*. hc. aa«»tt. sue*?? 

5 8^^5*15. 

[0 0 5 6] <6jn©«£K*5^Tt), ^©tr^-t^t 30 
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